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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 

expressed by his correspondents. Neither can he undertake 

to return, or to correspond with the writers of, rejected 

manuscripts intended for this or any other part of Nature. 

No notice is taken of anonymous communications.] 

On the Salinity of the North Sea. 

The accompanying chart of the mean salinity of the 
surface of the North Sea has been constructed from the 
international observations made during the years 1903—7. 
A similar chart has been constructed by Mr. Martin 
Knudsen (dealing with a somewhat shorter period), and 
our two charts, independently prepared, agree with and 
confirm one another in a very close way. 

The general features of the chart are extremely simple ; 
the highest salinities are found, first, around the Shet- 
lands, and, secondly, in the neighbour¬ 
hood of the Straits of Dover, and the 
values are somewhat higher in the 
former region than they are in the 
latter, where the connection with the 
waters of the ocean is more remote. 

The salinity falls off rapidly in the 
Skager Rack, and is, on the whole, 
low everywhere in the immediate 
neighbourhood of the coast. 

We may the more easily compre¬ 
hend and describe the form and dis¬ 
tribution of the isohalines (or curves 
of equal salinity) by comparing with 
them the case of the distribution of 
temperature or of potential in a bar 
of metal subjected to a flow of heat 
or of electricity. I11 such a bar of 
metal, heated at one end and cooled 
at the other (as in Forbes’s classical 
experiments), we obtain a series of 
isotherms running transversely to the 
“thermal axis,” and arranged in an 
exponential series at increasing dis¬ 
tances as we pass towards the cooler 
end. If, in the next place, we apply 
new sources of heat along the edges 
of the bar, it is obvious that the result 
will be to bend the isotherms from 
straight into curved lines, concave 
towards the cooler end of the thermal 
axis. Lastly, if we substitute for the 
straight and elongated bar a square 
plate, and apply our sources of heat 
and cold at two of its adjacent sides, 
then the thermal axis will be bent 
into a curve, and the isotherms will 
be crowded together upon its con¬ 
cave, and comparatively remote from 
one another on its convex, side. 

Now, neglecting the phenomena in 
the Straits of Dover, which are of 
comparatively small magnitude, we 
have in the accompanying chart a 
series of isohaline curves which corre¬ 
spond very closely indeed with the 
isothermal system just described. 

Our axis is traceable through the Cattegat and Skager 
Rack, along a bent course in the middle of the North 
Sea, to its termination in the Atlantic eastward of 
Shetland; the isohalines, which are essentially transverse 
to this axis, are everywhere rendered convex towards 
the ocean by reason of the influx of fresh water frojri 
the shore, and these isohalines, while they are com¬ 
paratively widely interspaced in the southern part of the 
North Sea and off the east coast of Great Britain, are 
crowded together off the coast of Norway, that is to say, 
on the concave side of the axis. Furthermore, we notice 
that the whole system of curved isohalines is thrust over 
much nearer to Shetland than to Norway, firstly, I pre¬ 
sume, because it is in the neighbourhood of Shetland that 
the oblique north-easterly track of the so-called Gulf 
Stream, with its highly saline water, lies nearest to the 
North Sea, and, secondly, because the inflow of fresh 
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water from the Norwegian coast predominates greatly over 
that from the coast of Britain. We may follow the 
parallel a little further, by noticing that, just as our axis 
is bent within the North Sea, so it is also bent, but in 
the opposite direction, as it passes from the Cattegat into 
the Skager Rack. Accordingly, we find in this latter 
region a disposition of the isohalines comparable, though 
on a smaller scale, to that within the North Sea itself, 
for they are crowded together on the concave side of the 
bent axis, that is to say, towards the Danish coast, and 
comparatively widely spaced on the Norwegian; while at 
the same time the whole system is thrust over towards 
the Danish side by the greater inflow from the Swedish 
and Norwegian coasts, to which disposition, no doubt, in 
this case, the course and direction of the outflowing 
current from the Baltic contribute. 

A chart of the mean annual variation of salinity which 


variation we can show to be, on the whole, regularly 
periodic, is found to correspond very closely in its con¬ 
tours with the chart of mean salinity, for the regions of 
highest salinity are subject to the least variation, and those 
of the lowest mean salinity to the greatest. At the mouth 
of the Cattegat, where the mean salinity is about 25 °/ 00 
(or 25 grams of chlorides in a thousand parts of water), 
the mean annual variation is nearly 10 °/ 00 ; at the mouth 
of the Skager Rack, where the mean salinity is about 
31 °/ 00 , the mean variation is about 5 °/ 00 ; in the middle 
of the North Sea, with a mean salinity of 34*75 °/, 0 , the 
mean variation is only about 0*2 °/ fi0 ; and in the region 
of our highest salinities off Shetland, of about 35*25 °/ 0# , 
the mean variation is less, and probably very considerably 
less, than o*i °/ 00 . A further discussion of this subject, 
including an account of the distribution of salinities at 
various depths, and of the phases and other phenomena 
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connected with the periodic variation, will presently appear 
in the Scottish Reports of the North Sea Investigation 
Committee. D’Arcy W. Thompson. 

University College, Dundee, December 9. 


Reform of Zoological Nomenclature. 

The labours of the committee proposed by Mr. Boulenger 
at the British Association for remedying the abuses of 
zoological nomenclature will be enormous, even if restricted 
to the settlement of common generic names. To hope that 
they should extend to large numbers of species, or to 
species of the less prominent groups, is, I fear, impossible 
unless a more wholesale method cf dealing with the names 
be adopted. 

The necessity for extending the settlement to a large 
number of species of such groups as the Polychaeta is very 
pressing, since hundreds of names were given by the earlier 
workers, whose limited knowledge of the group made 
their giving a moderately adequate description~ of the 
species named an impossibility or apparent superfluity. 
Without some such arrangement as that proposed below 
the nomenclature of this and other similarly placed groups 
will remain in a state of flux for years beyond our genera¬ 
tion, and in consequence the labours of the conscientious 
worker will be not so much to the advancement of know¬ 
ledge as to the weighing of all sorts of circumstantial 
and fragments of documentary evidence to determine what 
some culpably^ incomplete description really refers to. As 
a case in point see the list of synonyms for Aphrodite 
aculeata in McIntosh’s “ Monograph of the British 
Annelids,” and consider the patient and learned labour 
spent on that compilation which might have been employed 
in direct scientific investigation. Then compare a case 
where the species dealt with is not a rather isolated and 
'■cry. well-marked form, but one having several related 
species living in its vicinity, none of which have any very 
striking characteristic ! The labour in such a case is end¬ 
less, the conclusion arrived at being always liable to be 
upset by some purely circumstantial evidence accidentally 
coming to light. 

So far as I can see, the only way' in which species 
names can be dealt with wholesale, and several thousand 
names be given priority, once and for all, is for the com¬ 
mittee to confine themselves to the consideration of books 
rather than to individual names. I should suggest that 
experts in the systematic literature of each group prepare 
short lists of the most important descriptive works. Care 
would be taken to include only such works as contain a 
good number of definitions of genera and descriptions of 
species, and that the descriptions should be adequate and 
well illustrated. The number of works in each group 
would not be large, but the number of species contained 
would be much greater than could possibly be dealt with 
by any committee attempting to determine the extent of 
usage of each name separately. The names given to 
species described, whether as new or not in this selec¬ 
tion of works, would be made unalterable. In case of 
synonymy within the list, the rule of priority would apply. 

10 give an example, again, from the 'Polychreta. I 
should suggest the following works to be among those the 
nomenclature of which should be inviolable :_" 

(1) ClaparMe, “ Annelides PolycMtes du Golfe de 
Aaples ” (but possibly not his other work on Polychmta 
from near the Spanish frontier). 

(2) Ehlers, “ Die Borstenwurmer, ” and several recent 
works on South American collections. 

(3) McIntosh, “Challenger Reports,” vol. xii. The 
challenger reports would all be reckoned authoritative I 
suppose, thus securing an immense number of settled 
names at once. 

(4) McIntosh, “Monograph of the British Annelids.” 

Some famous works, e.g. Kinberg’s and Grabe’s, even 

the latter s “ Annulata Semperiana ” I personally should 
n ° 4 lav’ a . nd some voIumin ous recent literature'certainly 
should be omitted. I do not mean that such works should 
be allowed to lose any of the usefulness they have at pre¬ 
sent, but should be searched rather for their facts than 
their namings. 

My plan will certainly cause some unjust neglect of 
some few well-made descriptions of species, but can any 
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beneficent and effective legislation, on any subject what¬ 
ever, be framed to avoid all injustice to small minorities? 
In comparison with the injustice which gives any easy¬ 
going name-giver authority to mar the work of the 
laborious describer, this is nothing. 

It has the advantage of substituting the authority of 
series of the best works for that of the committee. 
Cavillers may object to the most authoritative committee 
of living and possibly interested men, but are less able 
to object to this reinforcement of the authority of the 
most eminent workers in each group, many of whom are 
now beyond all personal interest in the preservation or 
neglect of their particular systems of nomenclature. 

My plan is doubtless full of difficulties, but I believe 
not more so than any other proposed, while the remedy 
goes deeper, not, as in other cases, merely touching the 
surface of this great hindrance to progress and order. 

Cyril Crossland. 

Port Sudan, Red Sea, November 13. 


Mercury Bubbles and the Formation of Oxide Films 
by Water containing Oxygen in Solution. 

The formation of mercury air bubbles described by Mr. 
Wright, Sir William Crookes, Mr. Hare, and Prof. Dixon 
seems to be a different phenomenon from that described 
by the late Prof. P. G. Tait in his “ Properties of Matter ” 
(^899, p. 257) in the following passage :— 

“ Even so dense a liquid as mercury can be formed into 
a bubble. We have merely to shake a glass bottle filled 
with water and clean mercury. The bubbles which form 
on the mercury (often detached) are full of water. Some¬ 
times we see others coming up from the interior of the 
mercury. These are water-skins full of mercury.” 

I have repeated Tait’s experiment, using a 2^0 c.c. 
bottle containing about 50 c.c. of mercury and filled quite 
full of water. A short, vigorous shaking fills the bottle 
with a foam of mercury bubbles, which quickly subsides, 
leaving some isolated bubbles, which also quickly sink 
to the bottom and disappear in the mass of mercury. The 
bubbles formed in this way are therefore mercury water 
bubbles, not mercury air bubbles. The addition of 
sulphuric acid to the water stops the formation of bubbles 
the shaking then breaks up the mercury into minute solid 
globules. 

During the experiment an observation was made which, 
while it does not bear directly on the formation of mercury 
bubbles, is perhaps of some interest. It was found, when 
water which had not been freed from dissolved gases was 
used, that the liquid set free by the bursting of the bubbles 
had a smoke-brown colour by transmitted light. As the 
foam subsides into the mercury below this brown cloud 
is left floating over the . surface of the mercury. The 
cloud left by the bursting of single bubbles can sometimes 
be observed floating in the upper part of the liquid. With 
water that has been freed from dissolved gases bv boiling 
this appearance does not occur. 

The browned water, after standing for a few minutes, 
was decanted into a clean vessel, and was watched for 
about an hour. During this time no deposit settled from 
the liquid. A drop of the liquid was then examined under 
the microscope with illumination by an intense oblique 
beam of reflected light, and also by transmitted light with 
a high-power objective. Two kinds of particles were pre¬ 
sent, minute globules of mercury measuring from 2000 
to 6000 fj.fi, and shreds and spicules of oxide film. The 
latter, which are only visible under the oblique beam, are 
in constant pedetic movement. They arc not spherical 
aggregates, but minute plates, which appear and disappear 
as they turn and twist in the unidirectional beam of light. 
The oxide film which forms on the stretched mercury 
surfaces has, no doubt, the same microstructure as I have 
found alike in solid and in liquid films—a kind of lenticular 
granulation due to surface tension. The sudden collapse 
of the mercury film sheds the oxide film, and causes it to 
break up into minute lens-like plates or spicules, which 
are in pedetic movement. In some cases these plates form 
aggregates of considerable size round the minute mercury 
globules. These aggregates are sufficiently massive to be 
visible by transmitted light. G. T. Beilby. 

Glasgow, December 12. 
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